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Abstract. The origin and course of hypothalamic neurosecretory tracts is demonstrated by
in situ staining procedure. Both Pars parvocellularis and Pars magnocellularis, components of
nucleus preopticus, contribute to the formation of the right and left main neurosecretory tract.
Anteriorly the tract is loosely assembled and formed of 3 subsidiary tracts which later join at
the level of horizontal commissure to form a thick consolidated single tract. From the main
tract several bundles ofaxons are given towards the mid-ventral region at the point of
curvature to form ventromedian tracts. The ventromedian-and the main tract of each side
jointly enter the pituitary, anterio-dorsally.
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Introduction

The pioneering work of Bargmann (1949) employing Gomori's chrome-alumhaematoxylin-phloxin (CAHP) stain for demonstrating neurosecretory substance revealed the real nature of hypothalamo-neurohypophysial (UN) system. Since then a
large number of studies using this technique have been conducted on several teleosts,
(Sathyanesan 1965,1969; Leatherland and Dodd 1969;Vishwanathan and Sundararaj
1975).
Several new staining procedures to demonstrate neurosecretory material were
employed by Adams and Sloper (1956), which have been used for studies on fishes by
Fridberg and Samuelsson (1959). Electron microscopy and flourescence techniques
were also employed to study the system. All these techniques were for staining the tissue
sections and the HN complex was interpreted through the reconstruction of these
sections.
The introduction of in situ technique by Braak (1962); has further facilitated neuroendocrinological studies, in so far as it gives the whole picture of HN complex in toto
within the brain. However the technique has been applied to relatively few species of
teleosts by Sathyanesan (1969), Leatherland and Dodd (1969), Haider and Sathyanesan
(1971)and Jasinsk et at (1974). Similar studies on the fishespresent in Kashmir has been
undertaken so as to understand the hypothalamic structural pattern.
2.

Material and methods

Live specimens of S. niger (140-170 g weight and 200-250 rom length) representing
both sexes were collected from Dallake near the campus and brought to the laboratory,

A-3

623

624

Usha Bali and M Y Qadri

wherein they were conditioned for a week in large aquaria prior to decapitation. The
following fixatives and stains were used:
(i) Bouin's fluid (18 hr). Oxidised in performic acid and stained in Gabe's aldehyde
fuchsin (AF).
(ii) 10% formaldehyde solution (24 hr). Oxidized with performic acid and stained by
victoria blue-4R.
Freehand sections (1()()-400 Il) of the whole preparation were made through Sagittal
and frontal planes to study the distributional pattern. Few brains were processed for
optical microscopy to assess the bulk staining technique.

3. Observations
The gross morphology and also the course of fibres arising from preoptic nuclei
(nucleus preopticus, NPO) is clearly demonstrated by this technique. The NPO of S. niger
lies on either side of the third ventricle as two elongated bands anterior and dorsal to
the base of the optic chiasma and can be viewed ventrally on removal of the latter
(figure 1).
In a sagittal view along the longitudinal axis of the hypothalamus, NPO is seen as an
inverted "L" (figure 2), whose ventromedian limb is large, 6-8 cell thick constituted by
small and feebly stained pars parvocellularis (ppc). The short horizontal limb is formed
by pars magnocellularis (PMC) having large neurons with well developed axons and
deeply stained cells. It is 3-5 cell thick anteriorly but only 1-2 cell thick posteriorly,
ending in a tapering manner, in both male and female fishes.
The axons arising from NPO join together and form neurosecretory tracts. The
number and origin of these tracts at the initial portion ofNPOis very obscure (figures 1
and 2), because of the diffuse nature ofaxons. Subsequent approximation of dispersed
axons form 3 separate axonal bundles or hypothalamic tracts (HT) (figures 1 and 3). In
tissue sections cells of both PPC and PMC contribute in the formation of these tracts
(figure 4).Axons from PMC travel through the PPC component and during the course, the
fibres arising from latter also join them and the two together travel cauded in the
ventrolateral direction as thick fibre bundles (figures 2 and 4).
All these three bundles are not of uniform thickness. Each bundle is formed of large
groups of fibres whicb 'in case of tracts 1 and 2 are more approximate and give a
condensed look. These are densely filled with neurosecretory material giving a strong
reaction with neurosecretory dyes. Tract 1 appears to have its origin from caudally
placed PMC. Tract 2 from the middle region of NPO, where both PPC and PMC cells are
present (figure 3). Tract 3 which lies away from the infundibulum is very diffuse in
nature and feebly stained, showing that the amount of material is less. This tract is
assumed to originate from anteriorly placed PPC (figure 3).
The three tracts travel along the ventrolateral part of the hypothalamus being
directed obliquely downwards towards the floor. After traversing half the distance the
tracts aggregate at the level of the horizontal commissure to form a single thick tract on
either side, (figures 1 and 4). The main neurosecretory tract of either side turn inwardly
at the point of formation and follows a circuitous path along the median floor of the
hypothalamus before terminating in the median region just above the pituitary stalk as
a distinct hypothalamic tract (figures 1 and 4).
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Figures 1-4. 1. Ventral view of the entire hypothalamo neurohypophysial complex (HN) of
S. niger. in situ preparation showing the position ofNPOand the course of neurosecretory tracts
within the hypothalamus. Arrow shows the origin ofvMT.AF stained ( x 40). 2. Sagittal viewof
NPO of S. niger, showing L shape. Note the difference in staining intensity and cell diameter
between (PPC) and (PMC). Victoria blue 4R stained (x 100). 3. Higher magnification of
figure I, showing the diffuse nature of neurosecretory axons on the onset of hypothalamic
tracts (x 100). 4. Cross-section of the entire hypothalamus of S. niger showing NPO. The
square marks the union of three hypothalamic tracts to form the single main neurosecretory
tract of its side and also the origin of VMT. 6 denotes condensed VMT at the base of pituitary
stalk ( x 40).
A.-4-
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From the main neurosecretory tracts of either side large bundles of fibres separate
near and after the bend towards the ventromedian portion of the hypothalamus (figures
4 and 5).These fibre bundles ramify further through the floor of the hypothalamus and
constitute the ventromedian tracts (VMT). The VMT of each side extends from the caudal
infundibulum to the region of pituitary stalk, where it joins the main tract of its side
(figures 1 and 5). The two tracts of either side enter pituitary separately, (figure 6), in
both the sexes.
The other neurosecretory nuclei, nucleus lateralis tuberis (NLT) present in this fish
and the course of individual axons coming from this nuclei could not be visualized in
in situ preparations, because the number of xtr cells is lessand the cellsare arranged ina
dispersed manner along the ventrolateral floor of the hypothalamus as seen in the tissue
sections (figure 7). But it is assumed that the VMT of in situ preparations represent the
neurosecretory tracts passing through the ventrolateral component of NLT. Since in
histological sections neurosecretory tracts are seen passing through VL component,
(figure 8).
Thus it is clear from the observations that the route of the neurosecretory material
from both the neurosecretory centres to pituitary is mainly through neurosecretory
tracts.

4.

Discussion

The results of hypophysectomy on Poricthys notatus (Sathyanesan 1965); H. fossilis
(Vishwanathan and Sundararaj 1975)and on many other teleosts have clearly revealed
that neurosecretory material travels from the neurosecretory cells to the pituitary
through neurosecretory tracts. The course and distributional pattern of these tracts
exhibit great variation in teleosts. In C. punctatus (Haider and Sathyanesan 1971),4-6
or more pairs of neurosecretory tracts travel from NPO to the pituitary and each tract
enters the latter independently. Haider and Sathyanesan (1971b) found that in
M. aculeatus a pair of loosely set tracts travel from NPO to the pituitary and enter it at
the level of the proximal pars distalis. In S. niger 3 pairs of subsidiary tracts originate
from NPO, travel first ventrolaterally, then unite after traversing half the distance to
form a single neurosecretory tract on either side, which travel along a circuitous path
before entering into the pituitary. This type of course taking the longer route by
spreading apart laterally and then bending ventromedially is also reported in other
carps, L. rohita; C. mrigala; P. ticto; by Belsare (1974).
Leatherland and Dodd (1969) and Jasinski et al (1974) have shown a degree of
subdivision of origin and morphology of the hypothalamic tracts in A. anguilla and in
many Cypriniformis fishes. Such an origin and course of tracts is also observed in
S. niger, where tracts 1 and 3 are from pars magnocellularis (PMC) and pars parvo-

Figures 5-8. 5. Higher magnification of figure I (marked arrow), shows the origin and
extension of ventromedian (VM) tracts along one side of the hypothalamus (x 1(0).6. Sagittal
viewof a part of HN complex of S. niger. Arrow marks the two neurosecretory tracts of either
side entering the pituitary. AF stained (x 1(0). 7. Sagittal view of NLT of S. niger. Note the
scattered nature of both the components, ventrolateral (VL) and (VM) all along the ventral
frings of the hypothalamus (x 1(0). 8. Ventrolateral cells marked as arrow of S. niger.
A depicts preopticohypophysial tract passing through the component (x 2(0).
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cellularis (ppc) respectively. Tract 2 is formed by axons from both components. The
presence of distinct VMT as seen in S. niger is also reported in other Cyprinids - L.
cephalus, A. brama and P. phoxinus by Jasinski et al (1974);and differs from the VMT or
extramedian tracts of C. batrachus (Sathyanesan 1969) and H. fossilis (Vishwanathan
and Sunderaraj 1975) where certain number of well isolated and compact lateral tracts
are given from the main tract. Lehri (1966), reported that presence of VMT or
extramedian neurosecretory tracts of catfishes may be a devise to increase storing and
release capacity. This may hold good for S. niger also where a net work of fibres is
formed just above the pituitary stalk. Further in S. niger the elaborate pattern of VMT
may in addition represent the fibres of preopticohypophysial tract traversing through
the ventrolateral component of NLT, which are well observed histologically.
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